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ABSTRACT 



PROBLEM TO BE SOLVED: To provide a linkage type power converting device which is 
small in size and light in weight and can effectively make good use of the maximum output 
electric power of a solar battery and protect a load connected to a system power 
distribution line against an overvoltage. 



SOLUTION: This device is equipped with a DC-DC converting circuit 3 which inputs the 
DC output of the solar battery 100 and performs DC-DC conversion, a DC-AC converting 
circuit 4 which inputs the output of the DC-DC converting circuit and performs DC-AC 
conversion, and a control circuit 6, which computes the electric power of the DC output of 
the solar battery and controls the input impedance of the DC-DC converting circuit. 
Consequently, the maximum output of the solar battery 100 is inputted to the DC-DC 
converting circuit 3 and effectively used. Further, the device is reduced in size and made 
light in weight by using a high-frequency insulating transformer. Further, an overvoltage of 
the system power distribution line is detected and the operation of the device is stopped to 
protect the load connected to the system power distribution line against the overvoltage. 
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a-as(saw-«iiGtt-iiaaa«iii»3 1 , -oess- 
-sassaiuKM 1 , Suisse t cmtniiKii 

WSM>3S*EE£lftaS tT glS<7>*l££{?it-f S i t tc J: 
•f 4. 
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2 ] is8i[-ttcasaftiii»i4*»«fioaj* & 

8W-4S8IHilKi:*fll;l. HulEx^f - y ^y^[5]SSc7)#3i 

[SERE 3] IWWEIHKi. *BWKII<oaj*iKj*qsa[ 

lt^^IllS&«A*^'l(rl2Ea-ifte^milIIS<ol^A 

aasfteiKkoAa-f >-b-^yx^$ij«-rsi k zim 

mm- h i xiz 2 vLtnmm hiss<7)«k z-Bmizw± 
a. 

[0001] 

^msgatciw-ri.. 

[0002] 

[0003] noii mtcommmmu^wmwi o 

y?Ht*4. O0c7)£B**^ 
P»VN«515R»«^SS86«1 0 KOAflKSSKS 
*U £%&ra£3ftigKl 0 l<7)£ii^{iil^«^ai 
0 2Srt-LT3RttTO81 0 3*>£>j&«$ft.g>^MS£ 
10 61C^$^TV^. ji^«M^ai0 2<±, 2$ 

ftHCfc&Asst 101 ^xksvk 1 o 6t^offi 



[0004] mkcom&&mji3zm$iM. 1 o 1 
ta. ±^nm o ox'&n%titzmmmjjz$i%iMj]iz 

3S*W-*i«K-:S58B8«@»l 0 4t. -IOiSbS-XsK 
S&QIft 10 4 <7)£siEfctt?J SrSEE UTaUsHEWSi: 

£ . i iO^ffl^^ES 10 5 14*S!tf>S«lirc* 0 . 

KS-ssssoftiiiR i o 4 bnm±Lxm^wmti^m 

(RBI 0 1 fcrtttSiiTHS. i^saSll 0 

0 2£tf-LT. 0 3A»6IS«S<iTV^^tt 

[0005] ifc. WBB¥2 - 8110 7#^f8tcBH* 
«fc 5 K» ^ja<^a»«iT**lSffl»l«3EEBS 
10 5fcfti-C. «M»f«EST 2 ^v^^tt 

HI 1(4. i^W««DKilBSaE»T a *fflv^rfll«S<i 
*:3Xjg«:fc33ft£iK 1 1 1 SrykHftim^T^toi 

sin u±, *»«Kfti oo<oia8Kaj**ttSE-iaa[ 

£fft»l 1 2fcJ:9*ffiffilftU $&fcffl«-S3©e» 
§11 1 3(ciOSSW*fc:3aftUT. $tt£lKttl 0 6 

[0006] 

ffim-ft^mmu 1 o 1 Ti23£so/jNM<igi<fi:#fflii-e£> 

[0007] ifc. ifUC^LT. WBB S P2-81 1 0 
7#&«tBH*S<iTV^*3t5RJB«*S8<aail 1 1 

mmmmirwg.izj: ygmtzttmnmi o o^s^tti 
^«*2rjR o ft-tz b wx'Z-r. ±mmm ioowo 

[0008] ttc. m^BHm 106 brt&Kamfflz 

[00 09] «i.Hf*fa2»5«2 0 0Vaj*O 

jS^jem^j^^as-w 3 2 o o v/ 1 o o vie 
«»<o2oovfflicii»'«-*«^, ii^^m^^m^s 
bmtwmMb<7>mizmwi2tifcfflffl$s (mm. mm 
mcomm&m&m) ^mik^tifzm. mffl3ifeC2oo 

v/ 1 o 0 VWMM<0 10 0 vfflftiSRSnfcftflffc:. 

^mffi«a^«fi^jS^®«*^^a^ai*gi5tiS{t 



(3) 



[0010] ^BJ(±. 3&*3&»*BBBWi*TsSrSnfcfc 
[00 11] 

[0012] ift&g 1 £|^»Dlfc:ffi*]I%«ttfc£gt 

. jMW&nwmnj $■ a* LTnat-fiasosi 
■t*itta-iaaaftiii»i: , iwraras-iass&iHBtf) 

laa-lSSlS^WiIRWAii-f yt-^yx^WtSi 
[0013] lf*JS2IEa«^BJfc^sa^»«^^m 

cow.m.-um3zwi®mK ±mnmcr>mtii:xtiLxm 

X4 vf-y^H»<oaj**A^4KJa»(ftll3aEE« 

»siiigSfc^iii.si>c7)T'S) | 9, mrtex-f y^-^^msscT) 
[0014] m^3tmnwMzi&hmmmft3m 

B^S*A**«i.&»^fcl^-lSacSI»igB<iOA* 

j&wia-iiSB^iai^tiFSAATOaiwaEA* 

«**iHi.«:V>«Htiaa[-lttS(ES»lllHW)A*-f >-f 
[0015] lf*3l4fBtfi^%HJt«-?»a^»lt*^m 

. it*js i mm<vmii,z{%&im&mjj&imw. 

jWK&W»r4 lXtt2JJLh^>K*llI»<?>anE*-i^» 

[0016] m»m i ges^ftm£ffi4a*&TO£jft 

nm&mz%t~?x$titt&. fflwm±±Winm<viii?)W 

JiZMM LX . ±ffiWm<v&t>i)SWckmJi i: $r4 ± 3 tc 

ia»-EasE»0Hw>Aa-f yv—y>x*ww^h. 

[0017] m^2igltofWl&fli4]ia^ra&ft 



^B»£8^4«8S*# I W»;&*i4. lSSf- 
tt) jWW»S;ft.4. 

[0018] mcm3tBBP>m\teto&^JB&&& 

-«SBea4l3»<08tSA**JHi4*&fc:. ItSS-ilS 

^IllS&^A^* J iig? l -iSgE^IlIS&^it^A^«Bfu& 

[0019] nr^4iett«>?^fcffi&;i%jft&g3ft 

[0020] 

i^PM<r>mmcommi wt, bh£#shi,T3|5:»p!«o3s 
[0021] m^jm^^mmm its, ^ntm o o 

•Cf6«S*ifclSaffl***H2«3t2 00V (V„) tf> 
39K«*fc:38ftU **>Hi:Jj £#ffi 385*2 0 0 V/l 

0 o vmfismi n«2oov ix m^zm* 

fto l>cr>k%iX^&„ 

[0022] ^comffl 3iK^KmS 1 1 (ZliSlttS 
ill 0 3*»6»«$*ifc«fla*e_k3Effi»l OtcJ: 9 1 
OOV^OOVfcSffiSfiTteBSiVCV**. -r=Srt> 
O^tfMffif Nfiitt^ti, £<o+ 
14ji»N lfl**frF H i:<7)^fc(± 100V(V,)i« 

IBI(ci>l 0 0V (V 2 ) Aiffi^^tt, SH^Hkaj^aHF 
Li:O^t420 0V (V gf ) tf\Stf)Ztlhi><Dtti:i 

[ o o 2 3 1 at3R»«*se8aian ^>uj*«hfa 

out i: Bom tcOSWi, a^Jgm^J^^B 1 (Offi^D t 
LT2 00V (V ug ) tmxXtS*)^ ZiX^&jltiFFA 
ouiat/B OUI (i^iE«^l 1 £rt-LT&±^E2sl 0 
^>2 0 0Vaj^j«HF-C*4Sft?H3«^Li:»«S*i.TV% 
4. 

[0024] dcoi d fc*BWK»«^^7 l ACffl*3i* 
4. B^^*^^^«l(iA^ , J^-2. 13K-1SSK 
«H*0»t:J: l 5«JiES*i*±III»(flr9=SrL,) - 

3<^A^«»s i i»awBa-SE8fsa«Ei»4 ottj^ma 

1 out **ii-€*i«jasi-4fc«><o«8s-fe y-»?--8at/9 

t. *»«ilb&»4>aj*5*i4«ft^>HW&A*UTft!l» 
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Tl^4. 

[0025] mT. $ t>izffif$,zwm-2>. ft-r. *» 

B IN tC{±A^J 'J 2 «0A*Sfiff-2 a&tf 2 b #&R$ 
*U i£7)UU-2«aj^ffi^2c, 2d{ii^A 0 , 

B o *^triaa-iaa0aft»3<o < wjfc:«a»$*L*. 

4fc, A*«ffPAi,,&l^B Ii fc:{±(iJ(WiB7W7Jj3&« 

^asaa, ssKjSAxavB^^Lrieaj-saEfiaiiiii 

B4tf>A*fc:iett3*u itgit-3£SE^IlISS4^£ii^«i 

«HF-C»4SH 1 Aooiat^B 0 uT*C-t<l'€ , il«BK$<l4. 
[00 26] 3nB. A*«^A IB l:AajUU-2^*F- 
2 at«:ll aSE-i!QBlStfUElK3 KA*$*l.4tt 
SK 1 1 » Sr^tiJ-r & fc*>tf)*iltt: 8 1 4>*u * 

[0 0 2 7] £;h.£«8frfeyir-8&tf9icJ: l JtftiliS 

*Lfc*a i in&tx 1 0Ut mmm^6i,z^mt vxs-l 
st-iea0a«iiiB3fc:A*s*i*«Ev 1I1 , isa-isa 

Aoui. B 0BI 3&«Jg«$fL&JMB3»5S3fi«aETOH^) 

«ev,. v 2 , v u ,**««i:ur-^i6*i*. *lt, 

#S RiRI/S R 2 ZZtl^tlAJl V V- 2RX/mi U V 

at-ffiee^0»3&tfiss-338es«iaR4 t-**. 

[0 0 28] ffilffll[alfft6tt, fJtf£t4WT05 

<0»*JW»*ffi. J*2fc:fiSHfi8B8ftll!»3«0A:fc'f 
yC-^^fflfll»tB» S53fc:ittS-2$BHaB»40> 

tti^m^iout^ffl'^ ^4 t3t» y u- 5 <nmmwm. 
mist**. ztizmmxfztiimftL-t&m&ffif&n 

[0 0 2 9]H2«2. ttSE-fiSBBftlIIK3?xmi££$ 
■SIHKBT**. *8baA 0 . B 0 Cli. nyT-'ytfCj 
fcJ:9»j£3*i4A*7<r/l'*3 0fc*|-l/t, x<( v+ 



4. ^C7)Sig^Si^ffiST 1 <7)tii^{iS^§5D 1 ~D4 
*»4>«J«SfL4 U •/ S3BSESEI9K3 2 iCA*3 

¥»H18§3 3£MT. SSBbSAi&tf B^-S-i&h-i. 
[ 0 0 3 0 ] 0314, liai-3S(Ba«lll»4<0«|jc«:* 

-*-BBerca&. sfiEjSAjatfBjtett. x^/fy/ 

V?mn3 4 <?)A*tf&ft£*l. z.<n~7)V7 'J -/ im* 

«bSA t 2W^B 2 ft:-5-i £>ix4. 
[0031 ] frti. X>f •yf-y* r *?Q 1 ~~Q 4 &tf Q M 

[oo32]^^j;e (zm^titi^mm^mmm. 
-) p&tfNcawrr*. -eu-c. ^oa^m^tiA^ 

iBT-Ama^Bm^tfrLTjURJ^jSSftiiai tA* 
3*14. A*Ul^-2«. iMIWttM 7 £ J: DfWIIlB 6 
tatt*3 *i4«»UWj #*5fci L X $WIHB 6 Lfc 

mz . z ff>mmm» 6 *» 6 as* s ft.4 ft* s r x tcfurai 

3*VCSAS*i4 <«l»EI»6*>*ltf>»tB) . A*U 

[0033] aa-ieasaftia»3 K:A*snfc*flw 

ifil 0 0Ol±j*(i. A*7^;^3 0SIST7;i'7'y v 

yf V^0SI3 1 tA*Sii4. 7;^U 
JgX>f >y^>7'®ffi3 1 SflWE-Ti^-f y^-y^^Q 
i. Qi&tfQ». Q 3 c02ffic7)X^ 7fy/i^iiti 

3&»aj*s*i. zn&Kzm^m^uzxvimgm 

[0034] ZZX\ yfrfV -y >y f-i^BR 

3 1<0XW -y^y^^*"BrSI^^^JiUiC0 2 0 

ym^Qi—Qi^m^cowi-^ (=-TA-f-^it) * 

o 4 f: s itgri - m.^mmm 3 coxu 4 * tf- 
y yx*^f w 4 asm t =Sr 4 . 

[0035] z<r>z t Z.X . actarat-ifisiEsaft 
0R3 *««^o«^aj*«* sriE^ lx x-ftthm 
mz^xmmth, H4j4*»«ffi«oai*«E-«8t 
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*apBtt (in zm^xm. Ltzmmx-h & . fist-mat 
saftia»3^)A*«E-'«ati*tt on zm-wm^m 
fia-ia8esa«iii»3»A*>f ^e-^^** 

A^«JE-«SE#tt (II) £A?M >t'-y>Xft&t 

[0036] H4<iO|IWfcT«$<i*aiA«E-«SEWtt 
( I ) St1-4*Htffil 0 O^tll^tc. 04?)lStrr 

mzti&xjiJ yt-m«it do *#t«iia[- 

lfiSBSaftlllRSOAA^SSK^Sfcs ±BMBfil 0 Oco 
J: "9 . *MW& 1 0 0 £>&3£Ug«ft£iftlil» 1 iz A* 

[0037] is«-iaas^iii»3 <^»«ifijfcktti* 

I 0 0^i±5^illJE^«og (fiP*>. ESS-lS&SAHIft 
3«A^flffiV in StX«gSl in ) $rB8B3rE-?LT. * 

olz. 0J»HIK6*qff8l[-li3EaaWlI»3<OA*-f >v 
-yyxZWm-fh (SJ«llIB6<0»2W«lfi) t*>T 

[0 0 38] ZZT. M9tm» 6 <om 2 03«IffiWC2> 

4natt-iifflsiaftiii»3<ioA*-f >¥-yyxfflffliz-i 

-fye— ^yxw«»tf5iiiK7'ov^ElT*0» 4fc, 

U 2 1 nmftZm Ltc 7 n-f-v - h T'S> £ . 
[0 0 39] *(Mtil!!l 0 fl0*>ltsl-itc^ 
miH8S3WA^«ffv in aiA'«»i[li n (i. A/DayA 
-*2 0fc«fc9x> ? */l'*fc:9S*3*lX, MPU21C 

■yrS12aSt^S12b) . MPU2 ltt. .1*1636 

13). HuE^«^?Hff^*Pi fc^JvfrttlW* <* 
*«0l^*li«r*3«PiK:J±4?O3fii^SnTtJ 

o uf^rsi i ) , ttz. ^timmwm^s 

I I «> bse- Tas^mmss 3 wtoHkoA* >f v t-y >- 

7S11). 

[0040] HutBJtsso^m. ^-msmc Ltzmn p 2 <v 

***** Vtft^(cJ4 (Xf77S14, Ye s ) , ftjflf 

«Ee-^s t £«/NiHra$-£* (XfvrSl 5a) . 

asfc:. ❖laawttfcm^Pi^^hsv^fc: 

f* (Xf77S14, No) . ffimreBE£-9S t £fK'h 



[0041] lt> «riii^)^i»jas»*«wrt4aE 

»P,^l^*4-[Hiai»LfcltftP 2 <0rtSfc:3eKLr 
Ufy7S16) , mz^-fZti&AJlWEVinA 

[0042] D/A3^W22li, m^P 2 kPi^ 

iMrf*. a^U'— *2 4*5ffi2r*>A*K:i£= 

ft»fi#ffcfe0»2 3j^Hfc««9#S*fi#i: LT 
^•£6*1*. -e-LT. aW'U'— *2 4tt£OS3IM&9 

TPWM (Pulse WidthModulation)&T'&&?ny?fI 

ajjlx, ?o-y?m-^s 14 .&.t/s 23 ££j&-r&. ;n 
a> ? a >y ? s j 4 &t* s 2 3 j ±sg hwebs-* s t 0* & 

4fc. ^n y^fl-f-S 23 «±x-f ■yf-V^»?Q 1 & 
s 14 k s 23 t^^r&Rt:, ^n^if<?)fa-f 

%fflf&i>cr)b%:-?X\,i&. 

[0 044 ] &mM?)Bm<7)im&. ?D y?fi# S 14 , 
S 23 *VWK;t. (H) i0k#fc. ^m^)^D-y^ 

ffi#Kfw» $ itT x >r -y f - >- Qi ~q 4 tfmm.-r & 

m^Ltz^cnX'hhftmi. ?n-y?ft-^s 14 3tt/S 
28 <!07 f jt—r-f Jt<o«linli, «a-iaa0Sftia»3^A 

[0045] M^L^ct^C *«WRJB«£tJ^T. IBS 
-i£ciMIllSS3£7)A*-f y t:-^>xJ4*iPfc»ck4i 

ixatf«»iE«-<fa-c'fe o . ±mnmi o o*^a:8£-i: 

8BQ«IiIB3tC7Jj$*l4«Jt-tfnT'»4. Cl^" i: 

■ox. jiMvmi ocxDiiijjmjj. bp -iss^m 

[oo46]$ B8K-iaaaaftiii»3<oA*^ ^ 
*a^fg*AP aai ^3ari»k. ±mmm oo coftji 

tt«Tfc*&tf>4*>T'. $iJPH]SS6{J$iJW«Em-§-S t $: 
Hat-13Effi«iaB3teA*S<i*«ft3& < 3k 
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[0047] ±ifiUfcJ:e'Sr«(»IlI»6t:J:&lffa[-ltt 

ffl. 3M&**iooflii:*8s»Ki i«tfr«aw-6 

[0 0 48] -r-ir. oo*>6A*8iist 

[0049] ±n««fi i o o frbjggiMtwfflas&m i 
mssfg^tttLh^j^*^. BKj&tsA*** (iv) 

31K3:h.4 J: die. 1 0 0<Dfcj}nm±fete± 

i o o<oaj*m*Jii<^B3B«aa[ i st-s^^s 

(III) fcteSru. JJLh<03o<0W*W>» 

£ . &&Bttb3EiftKK 1 OA^«*©H ( H9 <7>£?HSa 
ffltt) W&bt>ti6. Vtzifi^X. jflVtl 0 0tf)ft 
^*^)-«ff#t4 (V) **i<o«Hrtfc:»tt^-S*& 

<7)«ff* j ffiT 4: t x t, . <m£mm ( vi > #.r okh 
rttc*fuf, -r^jftttf&iia (vi) t=»^>fc*»Wfio« 

[0050] U&»U 09co#14fl^ (VII ) fc^-TJ: 

dtc, ii^^m^^^Bn;A^§ti.-s«**^<oA 

ttHES-itaSSa0B3«OA:*H yh-^yx£tg;&n$ 

o ofrt>m.ffi.-m.m$m®&3izxjjz 
ti&ujHt&mz tix . m&jmxsasi&tt. i \±^mx 
ijmtj izx t>VtM#e>mt%tih . 
[oo5i]»t. ita[-itt«E«a<Mii»3^isaai*« 

JEV C ^A*-T5ii:»K-3cgi^[lIS&4^)»^{cov^T 

mitt. wm-wm3&mH30>amaij)W£v 

ctt. tgM^A 1 ^T/B 1 Sr^L'CiagS-3c»^m[l]iS4 
9>-7)V7V -v s Jf&XA /f-y^0SS3 4tcA^Sti.T3c 



[0052];;T. ffi»S-E3£^®i&3cr)ifi:*lttE 
V c (i^ ( 1 ) T';££>£>*U >k|5§«ffi 1 0 (XOfflflW 

[0053] 

V C =V IM XDXN2/N1 (1) 

n i ; nmmm%c.K%rT y <r> i ^ow^i* 

[00 54] Ztli*). CL<Dm.mzt$^X , v+y 
■r -f JtDOtMSDfitc»i-^ A^*ffiv in ^M^-*(±ffi^ 

t-£>s. iea[-issBaftiii»3^>aj**^ifl«f 

[0055] u>»u mfo-i&vgmmA 0>*jj4 y 
t-^y^*qisi-ESB8ftia»3<oaj*ftWt txa 
«u fflSK-iissEsaftiii»3«m*«Ev c *ef«>aftjE 

-3ESESfflWlI»4coaj^«SI. 11 t&«I« , ^4. 

*>. lM-3Sa6Sftlll»4M:. -ecoA**ertSrai^«^ 

l 0Ut fcLTftaj-r4«fe«I»lil»6t:J:>)1M»r&C 

fcfciiO. *ff v c *«Ek:«o i ^ fctww* . c 

6<Oi(t3fDlW«aMrc*4. 

[00 56] ZZX. mEV C0NSI (i. llBE-3csri^m 

[0057] zzx\ ®wmm6 <vm 3 vmmsfc&b 
wbAipbwsL i out k Lx&iii-t&nmMommiA. 

f-v^Sff Qi i ~Qi 4 B#fg&MWHISS 6 tcj; 

[ 0 0 5 8 ] 07 (±. 9>Jff||lI»6 t2H*a4n^«« I 

out$ | J1»gB<0llIS&yD-y^ll-Cfc'9. H8I±. 
1 0 u t mffltftZffim- & M P U 5 1 <0»fls£» Lfc 7 o 

[00 5 9] ioa^Waio.tSrSMB-^SiMPt* 

iB«-iaaaawii»3fc:tJtt4A*-f 

fcffl^gt LTA*§#iJtlirat-iKiiBaftl3»3tf5m** 
»3*iTMPU5HcA*Sn4. MPU5 1t=A*S 
rS22).MPU51tt, S»VC 2 tf5rtS£fc^«)ift 
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3) . i««BEV Bill tt. nEViCrMVnhWvhmEX' 
*9 . «EV C 36*«rj*LfcV COMSI fcJHifcHJ: o 

C 0 0 6 0 ] IHStttKatSJIL ^VC 2 <7)F«3^*^tf> 
l^3;h.fc*EV Bin £jH£TV^fc^S*i*fc 
( *-f -y r S 2 3 , No). S»raEft# S a ic-tf ntf 

mEV c c7)A^&#o. Sa»VC 2 ^j6»V. in J: 
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